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Abstract: This study is aimed at analyzing in comparison with the visual representations suggested in science
textbook for middle-school students. As a result of analysis, it showed the highest prevalence in photo among visual
representations, especially, the prevalence of photo in Unit I was found remarkably higher than that in Unit II. This is
thought to relate to the learning content. Photos relating to geodiversity were found to prevail in all the textbooks, but
remarkably a large number of photos related with overseas geodiversity were being used. This rather provides the
photos not accustomed to the students, which may cause difficulty for the students in their organizing and
recognizing new information in a meaningful manner. In addition, it may appear in a negative way from the aspect of
building up science literacy and learning creative experiences. In order to supplement such problems, it would be
helpful to have the students understand a natural phenomenon and form a science concept by providing the photos
relating to the geodiversity of Korea accustomed to the students when developing science textbooks in future.
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Introduction
In 2007, World Heritage Committee 31st Session registered
Halla Mountain and Geomunoreum Lava Tube System in
Jeju Island as the World Natural Heritages, and in 2010, the
5th World Geopark Conference registered nine places
including Seongsan Ilchulbong (Sunrise Peak) and Suwol-
bong Peak in Jeju Island as the Global Geoparks Network.
In this connection, the events that registered them as the
World Heritage and Geoparks served to have people recognize
geodiversity of Korea. Nevertheless, compared with the
value and importance of geodiversity, recognition of the
students on this is very poor at moment.
Especially, earth science is the subject that requires building
up science concept and science literacy concerning natural
phenomenon, and therefore it is necessary to provide the
students with the information on geodiversity of Korea so
as to accomplish a creative and nature education that is
advocated in the curriculum revised in 2009.
Like this, education should be carried out for the students
in such a manner they can recognize value and importance
of geodiversity, and science concept in such a friendly
approaching way. Education is accomplished through the
provision of education contents to the students by means of
a variety of learning materials. Of them, it is the textbooks
that have the greatest impact on forming science concept to
the students and therefore are used as the most important
learning materials.
Textbook is the tool that interprets the contents and
methods of curriculum and is efficiently composed of
curriculum according to the basic spirit in order to
implement education goal of curriculum, which is an
important element in the science lesson. In addition,
textbook establishes efficient teaching-learning strategies,
and plays a very important role of improving the students’
learning effect (Abraham et al., 1992; Ball & Feiman-
Nemser, 1988).
In the case of textbook, its learning content is composed
of text and a variety of visual representations depending on
the curriculum. Visual representations include photograph,
drawing, map & diagram, graph & table, and equation.
Especially, earth science textbook indicates visual
representations on every page. Such visual representations
are not linear unlike main text, and are shown in two-
dimensional array composed of color and area. Like this,
visual representations provide additional information that
may not be covered by text and are thereby used as the
materials that prove science contents (Bowen and Roth,
2002). Rather than the text in several lines, one or two
photos and illustrations can simplify and clarify complicate
and abstract natural phenomenon and help the students
understand the course materials more easily and thereby
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form science concept on them (Bastide, 1990; Myers,
1999). Such visual representations play an important role
from the aspects of helping the students organize and
recognize new information not friendly to them in a
meaningful way as an advance organizer and developing
global science literacy.
There was a comparative study on function and structure
of photo and illustrations used in the recent textbooks
following the emphasis on the role of visual representations
as afore-mentioned (Han & Roth, 2006). In addition, there
were the studies on science graph (Kim Tae-seon and Kim
Beom-gi, 2005; Lee Jin-bong and Lee Gi-yeong, 2007) and
on analysis of illustrations or visual image (Lee Jeong-a et
al., 2007; Cha Jeong-ho et al., 2004).
An analysis of visual representations on geodiversity
shown on the textbooks for developing global science
literacy and learning creative experience, however, has not
been made yet. For this, the Unit of earth science area
relating to geodiversity was selected from the middle
school science curriculum, and then the following research
topics were established to analyze the photos on
geodiversity;
First, what types of visual representations are used in the
Unit relating to geodiversity of science textbooks? 
Second, which degree of difference does exist between
domestic and overseas geological diversities in the photos
relating to geodiversity described in science textbooks? 
Third, what kinds of domestic geodiversity are described
in science textbooks? 
Through analyzing the visual expression of geodiversity
in science textbooks, this study is intended to provide useful
data that may remind of the importance and scientific value
of domestic geodiversity in future. 
Materials and Methods
Subject matters of study
Learning contents relating to geodiversity in the course of
middle school science curriculum consists of ‘Changes in
Earth Crust Materials and Surface’ and ‘Materials inside
the Earth’. Therefore, this study is aimed at selecting the
Science I textbooks that contain two Units as afore-
mentioned and analyzing by comparison the photos
described in those two Units.
Selection was carried out at random among science
textbook for middle-school students and then seven (7)
Science I textbooks published by 7 publishing companies
were analyzed (Yu Joon-hee et al., 2011; Pok Wan-geun et
al., 2011; Lee Gyu-seok et al., 2011; Lee Gil-jae et al.,
2011; Kim Seong-won et al., 2011; Lee Seong-muk et al.,
2011; Park Hee-song et al., 2011). Depending on textbooks,
the applicable learning contents are composed of different
units. For researcher’s convenience, analysis was attempted
with the Unit that covers ‘Changes in Earth Crust Materials
and Surface’ as ‘Unit I’ while the Unit that covers
‘Materials inside the Earth’ as ‘Unit II’. 
Method of analysis
The prevalence of visual representations except the text in
the Science textbook for middle-school students was compared.
For this purpose, they were classified into photo and
drawing, diagram, graph, and table that are the types of
visual representations. Of these five types of representations,
the photos relating to geodiversity were analyzed by
textbooks.
Analysis on textbooks was made by means of coarse-
grained analysis and fine-grained analysis relating to the
geodiversity by the Units of each textbook.
Based on the data of the photos relating to geodiversity
so analyzed, examination was attempted on the difference
by textbooks.
Results and Discussion
Type analysis on visual representations
Visual representations described in the Unit of the Science
textbook for middle-school students relating to the geodiversity
were divided into five types of photo, drawing, diagram,
graph, and table, and then the prevalence of them was
specified in percentage. Total 2,503 visual representations
described on the whole pages of the Units of 7 kinds of the
Science textbooks relating to geodiversity were found to
consist of 1,684 cases (67.3%) of photo, 719 cases (28.7%)
of drawing, 82 cases (3.3%) of table, 10 cases (0.4%) of
table, and 8 cases (0.3%) of graph in order of prevalence
(Fig. 1).
The prevalence of each type out of the whole visual
representations was compared by Units and textbooks
(Table 1). In the case of type of visual representations by
Units, Unit I (Changes in Earth Crust Materials and
Surface) suggested 1,117 photos (77.62%) among 1,439
visual representations in total showing the largest
prevalence, while 1 graph (0.1%) only showing the least
prevalence. Unit II (Materials inside the Earth) suggested
567 photos (53.3%) among 1,064 visual representations in
total showing the largest prevalence, while 3 diagram
(0.3%) only showing the least prevalence.
According to the result of analysis by textbooks, Unit I
suggested relatively more photos in the textbook E (85.8%)
than in the other textbooks. On the other hand, the textbook
C (72.7%) suggested relatively less photos than the other
textbooks, but did not show a significant difference.
Especially all the textbooks except the textbook F did not
suggest any graph. In the case of Unit II, the textbooks B
(77.2%) and G (74.8%) only suggested plenty of photos
while the other textbooks mainly suggested illustrations. In
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addition, the prevalence of drawing was found to be very
low in all the textbooks.
The reason that the textbooks suggested the largest
portion of photos among visual types like this is possibly
because the photos play a role of media between the
students and learning content as they induce the students
learning motivation and interests and have educational
effect that may influence on the students’ potential thought
and behavior. In addition, Unit II consists of learning
content concerning ‘Materials inside the Earth’ and has the
high prevalence of illustrations as there exists a broad part
beyond explanation. 
Analysis of photo relating to geodiversity
Among the photos described in the textbooks, the relative
ratio of the photos relating to geodiversity (%) was
examined. Analysis was attempted with ore and stone,
sedimentation and geological structure, topography, cave,
and fossil categorized into ‘geodiversity’ while the others
into ‘non-geodiversity’ (Fig. 2). Among 567 photos, 318
cases (56.1%) were the photos relating to geodiversity,
while 345 cases (43.2%) were those relating to non-
geodiversity.
The photos relating to geodiversity by the Units and
textbooks (Table 2) were analyzed. The Unit I suggested
751 photos relating to geodiversity (67.2%) among 1,117
photos in total, while the Unit II suggested 318 photos
relating to geodiversity (56.1%) among 567 photos in total.
As a result of analysis by textbooks, in the area belonging
to the Unit I, the textbook A suggested 127 photos relating
to geodiversity (86.9%) among 146 photos in total showing
relatively more photos relating to geodiversity compared
with the other textbooks. On the other hand, the textbook E
suggested 104 photos relating to geodiversity (57.1%)
among 182 photos in total showing the least prevalence.
In the area belonging to the Unit II, the textbook B
suggested 101 photos relating to geodiversity (66.4%)
among 152 photos in total showing the largest prevalence,
while the textbook F suggested 27 photos relating to
geodiversity (40.3%) among 67 photos in total showing the
least prevalence.
Most of the textbooks suggested relatively large number
of photos relating to geodiversity, but the textbooks A, D, E
and F in the Unit II area were found to suggest relatively
Fig. 1. Type of the visual representation.
Table 1. Analysis of visual representation type of textbooks Number (relative ratio)
Unit Textbook Photograph Drawing Diagram Graph Table
I
A 146(73.7) 49(24.8) 1(0.5) 0 2(1)
B 152(77.1) 35(17.8) 1(0.5) 0 9(4.6)
C 173(72.7) 36(15.1) 1(0.4) 0 28(11.8)
D 197(79.1) 41(16.5) 2(0.8) 0 9(3.6)
E 182(85.8) 29(13.7) 0 0 1(0.5)
F 151(79.5) 35(18.4) 1(0.5) 1(0.5) 2(1.1)
G 116(74.8) 30(19.4) 1(0.7) 0 8(5.2)
sum 1117(77.6) 255((17.7) 7(0.5) 1(0.1) (0.6)
II
A 37(47.4) 39(50) 1(1.3) 0 1(1.3)
B 152(77.2) 35(17.8) 1(0.5) 0 9(4.6)
C 44(29.1) 103(68.2) 0 2(1.3) 2(1.3)
D 76(46.9) 84(51.9) 0 1(0.6) 1(0.6)
E 75(44.9) 89(53.3) 0 2(1.2) 1(0.6)
F 67(43.5) 84(54.5) 0 2(1.3) 1(0.6)
G 116(74.8) 30(19.4) 1(0.6) 0 8(25.2)
sum 567(53.3) 464(43.6) 3(0.3) 7(0.7) 23(2.2)
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more photos related to non-geodiversity.
Analysis of the contents of the Photos relating to
geodiversity
The ratio of domestic and overseas photos relating to
geodiversity suggested in the textbooks was analyzed (Fig.
3). Among 1,069 photos on geodiversity described in the
textbooks, 798 cases (74.5%) were from overseas while
273 cases (25.5%) were from domestic. In general, they
were describing the photos relating to the overseas
geodiversity rather than domestic geodiversity.
The ratio of domestic and overseas photos relating to
geodiversity described by the Units and textbooks were
analyzed (Table 3). Of total 751 photos relating to
geodiversity described in the Unit I, 166 cases (22.1%)
were related with the domestic geodiversity, while 585
cases (77.9%) were the overseas one. Of total 318 photos
relating to geodiversity described in the Unit II, 107 cases
(33.6%) were related with the domestic geodiversity, while
213 cases (66.9%) were the overseas one. Both Units
Fig. 2. Application rate of geodiversity.
Table 2. Analysis of photograph relating to geodiversity in textbooks
Number (relative ratio)
Unit Textbook Photograph Geodiversity
Non-
geodiversity
I
A 146 127(86.9) 19(13)
B 152 101(66.4) 51(33.6)
C 173 129(74.6) 44(25.4)
D 197 130(66) 67(34)
E 182 104(57.1) 78(42.8)
F 151 81(53.6) 70(46.4)
G 116 79(68.1) 37(31.9)
sum 1117 751(67.2) 366(32.8)
II
A 37 17(45.9) 20(54.1)
B 152 101(66.4) 51(33.6)
C 44 23(52.3) 21(47.7)
D 76 35(46.1) 41(53.9)
E 75 36(48) 39(52)
F 67 27(40.3) 40(59.7)
G 116 79(68.1) 37(38.9)
sum 567 318(56.1) 245(43.2)
Fig. 3. The ratio of domestic and foreign photograph relating to geodiversity
Table 3. Analysis of domestic and foreign photograph relating to
geodiversity in textbooks                                  Number (relative ratio)
Unit Textbook Geodiversity
Domestic 
geodiversity
Goreign 
geodiversity
I
A 127 33(26) 94(74)
B 101 26(25.7) 75(74.3)
C 129 36(27.9) 93(72.1)
D 130 35(26.9) 95(73.1)
E 104 14(13.5) 90(86.5)
F 81 2(2.5) 79(97.5)
G 79 20(25.3) 59(74.7)
sum 751 166(22.1) 585(77.9)
II
A 17 9(52.9) 10(58.8)
B 101 26(25.7) 75(74.3)
C 23 5(21.7) 18(78.3)
D 35 11(31.4) 24(68.6)
E 36 24(66.7) 12(33.4)
F 27 12(44.4) 15(55.6)
G 79 20(25.3) 59(74.7)
sum 318 107(33.6) 213(66.9)
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appeared to suggest overseas geodiversity more.
All the textbooks suggested overseas geodiversity more,
but exceptionally the textbook E in the Unit II area
suggested 24 photos relating to domestic geodiversity
(66.7%) among total 36 photos relating to geodiversity
while 12 photos relating to overseas geodiversity (33.4%).
Analysis of the Type of domestic geodiversity
Domestic geodiversity described in the textbooks were
divided into five types such as ore and stone, sedimentary
and geological structure, topography, cave, and fossil for
the purpose of further examination. Among 273 photos
relating to domestic geodiversity, those relating to
topography were 204 (74.7%) showing the most frequently
described. The others were 28 photos of cave (10.3%), 26
photos of sedimentary and geological structure (9.5%), 8
photos of fossil (2.9%), and 7 photos of mineral and rock
(2.6%) in order of prevalence (Fig. 4).
Types of domestic geodiversity by Units and textbooks
are as shown in Table 4. The Unit I suggested 132 photos
on domestic geodiversity relating to topography (79.5%)
shown as the type most frequently described, while 5
photos on domestic geodiversity relating to fossil (3%)
shown as the type least frequently described. The Unit II
suggested 72 photos on domestic geodiversity relating to
topography (67.3%) shown as the type most frequently
described, while no photo on ore and rock was shown. This
is because the origin of mineral and rock was not clarified
and they were excluded from the analysis.
According to the results found from the contents by
textbooks, most of textbooks suggested a numerous number
of photos on domestic topography. Especially, the textbook
G in the Unit I suggested 19 photos on topography (95%)
showing relatively large ratio than that of the other type, but
it was characterized by not suggesting the photo on mineral
and rock, fossil, and sedimentary & geological structure.
The textbook C in the Unit II suggested 3 photos on
topography (60%) showing more than the other types, but
the ratio of suggesting the photo relating to domestic
geodiversity was far less than that of the other textbooks. In
addition, no photo of mineral and rock was suggested in the
Unit II of the entire textbooks. This is possibly because the
Unit II covered ‘Materials inside the Earth’ learning
contents for which a large number of illustrations were
Fig. 4. Type of domestic geodiversity
Table 4. Analysis of domestic geodiversity type of textbooks
Unit Textbook Topography Mineral & Rock Fossil
Sedimentary & 
Geological Structure
Cave
I
A 28(84.8) 0 0 0 5(15.2)
B 16(61.5) 4(15.4) 1(3.8) 1(3.8) 4(15.4)
C 31(86.1) 0 1(2.8) 1(2.8) 3(8.3)
D 27(77.1) 2(5.7) 1(2.9) 3(8.6) 2(5.7)
E 10(71.4) 1(71.4) 2(14.3) 1(7.1) 0
F 1(50) 0 0 1(50) 0
G 19(95) 0 0 1(5) 0
　sum 132(79.5) 7(4.2) 5(3) 8(4.8) 14(8.4)
II
A 5955.6) 0 1(11.1) 0 3(33.3)
B 18(69.2) 0 0 1(3.8) 7(26.9)
C 3(60) 0 0 1(20) 1(20)
D 6(54.5) 0 1(9.1) 3(27.3) 1(9.1)
E 16(66.7) 0 0 8(33.3) 0
F 10(83.3) 0 0 1(8.3) 1(8.3)
G 14(70) 0 1(5) 4(20) 1(5)
　sum 72(67.3) 0 3(2.8) 18(16.8) 14913.1)
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described to explain the inner structure of the earth and
plate tectonic motion.
Conclusion
As a result of analyzing by comparison the type of visual
representations suggested in the Science textbook for
middle-school students, the relative ratio of photo was most
highly shown in all the textbooks. Suggestion of photo
related with learning content in the Science textbooks could
be considered to explanatory, illustrative, and complementary
roles in transferring the students the applicable learning
contents. Most of the textbooks, however, suggest a large
portion of photos related with overseas geodiversity, In this
regard, it would be desirable to suggest a variety of
geological phenomenon of Korea rather than the photos
that are not accustomed to the students. In addition, it
would be also recommendable to suggest domestic photo
instead of overseas photo if there exists the photo relating to
geodiversity of Korea that may explain the same geological
phenomenon. By suggesting the photo relating to
geodiversity of Korea that can be observed easily around
us, it would be helpful for the students to organize and
recognize new information into a meaningful manner,
which would also be positive from the aspect of having
them build up science literacy and learn creativity.
Under this circumstance, the followings are suggested in
order to improve the photos relating to geodiversity
suggested in the Science textbooks, based on the afore-
mentioned results; 
First, more photos relating to geodiversity of Korea
should be used in the Science textbooks in order to have the
students understand natural phenomenon more easily, form
science concept, and enhance their learning effect. 
Second, more data should be collected and such
information should be shared among the people in order to
secure the materials that are excellent in both quality and
quantity relating to the photo on geodiversity of Korea. 
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